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Original Article

Objectives: This study aimed to examine the association between preschool education experiences and adulthood self-rated health 

using representative data from a national population-based survey. 

Methods: Data from the Korean Labor and Income Panel Study in 2006 and 2012 were used. A total of 2391 men and women 21-41 

years of age were analyzed. Log-binomial regression analyses were conducted to examine the associations between preschool educa-

tion experience and self-rated health in adulthood. Parental socioeconomic position (SEP) indicators were considered as confounders 

of the association between preschool education experience and adulthood subjective health, while current SEP indicators were ana-

lyzed as mediators. Age-adjusted prevalence ratios (PRs) and the associated 95% confidence intervals (CIs) were estimated. 

Results: Compared with men without any experience of preschool education, those with both kindergarten and other preschool edu-

cation experiences showed a lower prevalence of self-rated poor health (PR, 0.65; 95% CI, 0.47 to 0.89). In women, however, such an 

association was not evident. The relationship of preschool education experiences with self-rated poor health in adulthood among 

men was confounded by parental SEP indicators and was also mediated by current SEP indicators. After adjustment for parental and 

current SEP indicators, the magnitude of the associations between preschool education experiences and adulthood subjective health 

was attenuated in men.

Conclusions: Preschool education experience was associated with adulthood self-rated health in men. However, this association was 

explained by parental and current SEP indicators. Further investigations employing a larger sample size and objective health out-

comes are warranted in the future. 
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INTRODUCTION

Many studies have shown that adulthood health is heavily 
dependent on early childhood factors. The fetal origin hypoth-
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esis [1], which emphasized the significance of the fetal period 
in determining adulthood health, has developed into the de-
velopmental origin of health and disease hypothesis, which 
argues that factors after the fetal period are also of great sig-
nificance [2,3]. Developments in neuroscience have revealed 
the importance of early childhood in brain development [4]. 
Cognitive and non-cognitive skills during childhood have also 
been reported to affect health outcomes such as adulthood 
mortality [5,6]. In addition, interest in childhood factors has in-
creased in regards to health inequalities in adulthood [7,8]. 

Evidence showing that early childhood education before el-
ementary school has significant effects on adulthood health 
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has also accumulated. According to the result of the Carolina 
Abecedarian Project (ABC project), the early childhood educa-
tional intervention greatly reduced the risk of cardiovascular 
and metabolic diseases [9]. According to a longitudinal follow-
up study on the effects of preschool education in South Aus-
tralia on adulthood cardiometabolic risk, preschool education 
reduced the risks of high blood pressure and hypercholester-
olemia [10]. However, a review conducted by D’Onise and col-
leagues [11] regarding the effects of preschool education on 
adulthood health indicated that, although preschool educa-
tion had a positive effect on adulthood health behavior, the 
effects on chronic disease were unclear. Investment in pre-
school children may improve cognitive and non-cognitive 
skills during the developmental period, which hence may 
have positive effects on adulthood health [9]. High-quality ed-
ucation during early childhood could not only improve cogni-
tive skills, but also improve access to social and economic re-
sources in adulthood life, reduce health risk behavior, and alle-
viate mental stress [12]. 

Although many studies have explored the effects of pre-
school education on adulthood health, the paucity of research 
using samples from general population, the lack of investiga-
tions into late adulthood health outcomes other than young 
adulthood outcomes, and small sample sizes have been point-
ed out as limitations of the studies [11]. In particular, most 
studies on this topic have been conducted in Western devel-
oped countries, and, to the best of our knowledge, no studies 
have been conducted in Asian countries. 

This study used the nationally representative Korean Labor 
and Income Panel Study (KLIPS) data to investigate the rela-
tionship between preschool education and adulthood self-rat-
ed health, and examine the roles of socioeconomic position 
(SEP) indicators on this relationship. 

METHODS

Conceptual Model of the Research 
Figure 1 shows the conceptual model of this research. Prior 

Korean studies revealed that parental SEP affects an individu-
al’s own SEP [13], and an individual’s current SEP has been re-
ported to be related to his or her self-rated health [14]. In ad-
dition, parental SEP has been shown to affect an individual’s 
adulthood health independently of own SEP [15]. According 
to the conceptual model in Figure 1, preschool education ex-
periences are influenced by parental SEP (Figure 1Ⓐ), and 

early childhood education experiences can affect the current 
SEP (own education, household income) (Figure 1Ⓑ). Parental 
SEP affects the current SEP (Figure 1Ⓒ). The current SEP af-
fects the self-rated health in adulthood (Figure 1Ⓓ), and the 
SEP of the parent can affect self-rated health in adulthood in-
dependently of the current SEP (Figure 1Ⓔ). This study esti-
mated the magnitude of the relationships between preschool 
education experiences and adulthood self-rated health, and 
examined whether such experiences still had independent ef-
fects on the health outcome after considering the parental 
SEP and the current SEP (Figure 1Ⓕ). Parental SEP was consid-
ered as a confounder in the relationship between preschool 
education experience and adulthood self-rated health, while 
the current SEP was considered as a mediator. 

Data and Study Subjects
This study utilized the KLIPS, which is a longitudinal study 

investigating the economic activities, mobility in the labor 
market, income and expenditure, education and occupational 
training, and social lives of Korean households and household 
members who live in urban areas [16]. The KLIPS first began in 
1998, and 18 waves of the survey have been conducted as of 
2016. This study used data from the ninth wave in 2006, which 
contains information regarding preschool education experi-
ences, and data from the 15th wave in 2012, which contains 
information regarding individuals’ health conditions. The early 
childhood education experiences used in this study reflect ret-
rospective data acquired through individuals’ recall in 2006, 
while health indicators were prospectively collected in 2012. 

The information regarding preschool education was ac-
quired from an additional survey for the youth of the ninth 
KLIPS, conducted in 2006. This additional survey was designed 
for individuals between the ages of 15 and 35 and explored 
participants’ household environment, education, friendships, 

Figure 1. The model of the study on the associations be-
tween preschool education experiences and adulthood self-
rated health. SEP, socioeconomic position. 
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and school life since childhood. The information for parental 
SEP was mainly obtained from the first and fourth waves of the 
KLIPS. For subjects newly included in the KLIPS after the first 
wave in 1998, the parental SEP data were obtained from the 
questionnaires of the earliest year when the individuals partici-
pated in the KLIPS. The data from the 15th KLIPS conducted in 
2012 (the most recent health data available at the time of the 
analysis) were used to assess participants’ current self-rated 
health and current SEP. Of the 4352 respondents of the ninth 
KLIPS (between 15 and 35 years of age), 2949 participated in 
the 15th KLIPS. After excluding participants with missing infor-
mation regarding parental SEP, a total of 2391 (81.1% of 2949) 
individuals were included as subjects of the analysis.

Preschool Education Experiences
Information regarding preschool education was obtained 

from the ninth KLIPS, which contained the questions `Did you 
attend kindergarten before enrolling in a primary school? (A 
kindergarten is an educational institution in accordance with 
the Primary Education Act/Children Education Promotion Act, 
and does not include nurseries as defined in the Early Child-
hood Education Act.)’; and `Did you attend a child-care institu-
tion or private educational institution other than kindergarten 
before entering primary school?’ Using the responses to these 
two questions, the participants were sorted into 4 groups: 
those with no preschool education experience, those with 
only other preschool education, those with only kindergarten 
experience, and those with kindergarten and other preschool 
education. The survey regarding preschool education con-
tained a question about the type of other preschool education 
received, with responses including: nursery, playhouse, private 
academy related to primary school curriculum, private acade-
my for arts or sports, other private academy, individual and 
group tutoring, home delivery study books, special education 
facilities, missionary-run nursery, YMCA, and sports centers. 

Parental Socioeconomic Position
The education level of the mother and father, the main 

breadwinner’s occupational class at age 14, and the employ-
ment status of the mother at age 3 were used as parental SEP 
indicators of an individual. The education level of the father 
and the main breadwinner’s occupational class were included 
in the first KLIPS in 1998, and the maternal education level 
was obtained from the fourth KLIPS. For subjects who were 
added as new panels to subsequent waves of the KLIPS, the 

parental education level and the occupation of the main 
breadwinner were obtained from the first year survey of the 
individuals. The education level of the father and the mother 
was categorized into 4 groups: middle school or less, high 
school, college or higher, and refuse to answer. According to a 
prior Korean study conducted using the mortality follow-up 
data of the KLIPS, individuals that responded with `refuse to 
answer’ or `don’t know’ to the question regarding parental ed-
ucation level had a higher adulthood risk of death [15]. The 
occupation (when a respondent was aged 14) of the main 
breadwinner of the family was categorized as manual worker, 
non-manual worker, and `refuse to answer’. Information re-
garding the employment status of the mother when a respon-
dent was at age 3 was acquired from the ninth KLIPS, and re-
sponses were grouped into `working’ and `staying at home’. 
With regards to the economic activities of the mother at the 
age of 3, rather than considering the response as pure recol-
lection of the memory at the age of 3, it was assumed that re-
spondents were in the position to acquire sufficient informa-
tion regarding their mothers’ economic activities through in-
teractions with the family during their lifetime, and hence to 
make a proper evaluation of the mother’s economic position 
when the participant was 3 years old. 

Current Socioeconomic Position
Current SEP indicators were identified through an individu-

al’s education level and household income. The 15th KLIPS in-
dividual dataset was used to determine individuals’ education 
level, with responses of high school or below, junior college or 
community college education, and university or higher. Since 
most of the younger subjects had not completed their educa-
tion, the education level of individuals was determined based 
on attendance rather than graduation. Of the study subjects, 
39.9% (n=473) were between the age of 21-25. In this group, 
233 of 282 respondents with a university or higher education 
(82.6%) had not graduated yet, and 57 of the 138 respondents 
with junior college or community college education (41.3%) 
had not graduated yet. Household data from the 15th KLIPS 
were used to obtain household income. Household income in 
the KLIPS was subdivided into earned income, financial in-
come, real estate income, social insurance income, transfer in-
come, other income, and earned income tax credit. In this re-
search, the equivalized household income was calculated by 
summing the household income in all areas for the last year 
and dividing the sum by the square root of the number of 
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household members. This equivalized household income was 
divided into quartiles (Q1, lowest income group; Q2; Q3; and 
Q4, highest income group) for the analysis.

Health Outcome Variable
The health outcome variable was self-rated health. Individu-

al data from the 15th KLIPS were used to assess self-rated 
health. Self-rated health status was determined by subjects’ re-
sponses to the question `In general, how would you rate your 
overall health status?’ Response categories were: 1) very good, 
2) good, 3) fair, 4) poor, and 4) very poor. Responses of `very 
good’ and `good’ were considered indicative of good health, 
while responses of `poor’ and `very poor’ were considered to 
indicate poor health. The proportion of subjects who respond-
ed with `poor’ and `very poor’ was 2.85% of the overall sample. 
Hence, to take into consideration the fact that the age distribu-
tion of the subjects during the time of the survey was young, 
with a range of 21-41 years old, those who responded with 

`fair’ were also included in the self-rated poor health group. 

Statistical Analysis
In the first step of the analysis, the subjects were separated 

by gender, and the distribution of characteristics of the sub-
jects (age, preschool education experience, parental SEP, and 
current SEP) was identified (Table 1). The age-adjusted preva-
lence of self-rated poor health according to preschool educa-
tion experience was shown in Table 2. Direct age standardiza-
tion using 5-year age groups was employed with the entire 
sample as the standard population. In addition, the prevalence 
ratio (PR) was also produced using the group without pre-
school education experience as the reference. The distribution 
of preschool education experiences according to age and SEP 
indicators was also shown in Table 3, along with an examina-
tion of patterns in the PR of self-rated poor health according 
to preschool education experiences when parental SEP and 
current SEP indicators were adjusted for (Figure 1Ⓕ) (Table 4).  
The PR was estimated using a log-binomial regression model 
and, in cases where the model did not converge, the robust 
Poisson model (Tables 2 and 4) [17]. SAS version 9.4 (SAS Insti-
tute Inc., Cary, NC, USA) was used for all analyses. 

RESULTS 

Table 1 presents the distribution of study subjects’ charac-
teristics (age, preschool education experiences, and parental 

and current SEP indicators) according to gender. Age, pre-
school education experiences, and the individual’s education 
level tended to be different between men and women, how-
ever, the differences in household income and parental SEPs 
were not clear. Individuals who received other preschool edu-
cation accounted for 6.0% of men and women. The percent-
age of men who had no preschool education experience was 
higher than that of women (37.3% vs. 34.4%) while the per-
centage of women who had both kindergarten and other pre-
school education experiences was higher than that of men 
(19.9% vs. 24.6%). Of own educational groups, the percentage 
of individuals who had a university or higher level of educa-
tion was highest for both men and women. The percentage of 
those with a university or higher level of education was higher 
in men than in women (47.8% vs. 40.5%). For the parents’ edu-
cation level, both men and women had a similar pattern, with 
middle school or less being the most common. Overall, how-
ever, the father’s education level tended to be higher than that 
of the mother. Manual occupational class for the main bread-
winner was more prevalent than non-manual, and more than 
60% of respondents stated ‘staying at home’ with regards to 
the employment status of mother at age 3. 

Table 2 shows the prevalence of age-adjusted self-rated poor 
health and associated PR according to preschool education ex-
perience. The overall prevalence of self-rated poor health was 
similar between genders, with a prevalence of 28.4% among 
men (95% CI, 25.7 to 31.2%) and 28.2% among women (95% 
CI, 25.8 to 30.8%). The prevalence of age-adjusted self-rated 
poor health was lowest among respondents who reported 
both kindergarten and other preschool education in both men 
and women, followed by those who had a kindergarten educa-
tion. The prevalence of age-adjusted self-rated poor health 
tended to be higher in respondents who reported other pre-
school experience than in those who reported no experience, 
however, the difference between two groups was not statisti-
cally significant. The differences of the prevalence between the 
groups with different preschool experiences were clearer in 
men than in women. For example, while a difference of approx-
imately 20 percentage points (%p) was found in the prevalence 
of self-rated poor health between respondents with both a kin-
dergarten education and other preschool education (21.6%) 
and those who received other preschool education (41.8%) for 
men, the equivalent values for women were 26.8 and 31.4% re-
spectively, corresponding to a 4.6%p difference. Table 2 also 
presents the results of age-adjusted PRs. For men, a statistically 
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Table 1. Baseline characteristics of study subjects by gender according to preschool education experience and socioeconomic 
position indicators

Men Women p-value

Age (y)

21-25 232 (21.7) 241 (18.2) <0.001

26-30 157 (14.7) 214 (16.2)

31-35 213 (20.0) 365 (27.6)

36-41 465 (43.6) 504 (38.1)

Mean±standard deviation                        32.8±6.3                         32.5±6.1 0.28

Preschool education experience

No experience 398 (37.3) 455 (34.4) 0.05

Other preschool education 64 (6.0) 79 (6.0)

Kindergarten education 393 (36.8) 465 (35.1)

Both kindergarten and other preschool education 212 (19.9) 325 (24.6)

Own education

University or higher 510 (47.8) 536 (40.5) 0.002

Junior college or community college education 271 (25.4) 385 (29.1)

High school or less 286 (26.8) 403 (30.4)

Equivalized household income quartiles

Q4 (highest) 267 (25.0) 331 (25.0) 0.91

Q3 260 (24.4) 337 (25.5)

Q2 273 (25.6) 325 (24.6)

Q1 (lowest) 267 (25.0) 331 (25.0)

Father's education

College or higher 172 (16.1) 190 (14.4) 0.57

High school 401 (37.6) 520 (39.3)

Middle school or less 479 (44.9) 599 (45.2)

Do not know / refuse to answer 15 (1.4) 15 (1.1)

Mother's education

College or higher 65 (6.1) 71 (5.4) 0.75

High school 319 (29.9) 407 (30.7)

Middle school or less 671 (62.9) 835 (63.1)

Do not know / refuse to answer 12 (1.1) 11 (0.8)

Main breadwinner's occupational class (at age 14)

Non-manual 409 (38.3) 503 (38.0) 0.87

Manual 583 (54.6) 734 (55.4)

Refuse to answer 75 (7.0) 87 (6.6)

Employment status of the mother at age 3

Working 392 (36.7) 505 (38.1) 0.48

Staying at home 675 (63.3) 819 (61.9)

Values are presented as number (%).

Table 2. Age-standardized and age-adjusted self rate poor health by gender according to preschool education experience

Men Women

Prevalence (95% CI) PR (95% CI) Prevalence (95% CI) PR (95% CI)

Overall prevalence of poor health 28.4 (25.7, 31.2) 28.2 (25.8, 30.8)

No experience 33.5 (28.4, 39.5) 1.00 (reference) 29.0 (24.6, 34.3) 1.00 (reference)

Other preschool education 41.8 (30.6, 57.2) 1.25 (0.87, 1.79) 31.4 (22.4, 43.9) 1.08 (0.74, 1.57)

Kindergarten education 26.0 (22.0, 30.7) 0.78 (0.60, 1.00) 28.5 (24.3, 33.4) 0.98 (0.77, 1.25)

Both kindergarten and other preschool education 21.6 (16.7, 28.0) 0.65 (0.47, 0.89) 26.8 (22.1, 32.6) 0.92 (0.70, 1.22)

PR, prevalence ratio; CI, confidence interval.
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significant PR of 0.65 (95% CI, 0.47 to 0.89) was found between 
those who had no preschool education and those who had 
both kindergarten and other preschool education. For men, the 
PR of self-rated poor health was also significantly lower (0.78; 
95% CI, 0.60 to 1.00) among those with kindergarten educa-
tion. The PR of self-rated poor health was a statistically insignifi-
cant 1.25 (95% CI, 0.87 to 1.79) in those with other preschool 
education relative to those with no experience. While the pat-
tern of PRs in women was generally similar to that observed for 
men, the PRs were statistically insignificant.  

Table 3 presents the distribution of preschool education ex-
periences by age, current SEP, and parental SEP. As age in-
creased, the percentage of those with no experience increased, 

while the percentage of those with both kindergarten and oth-
er preschool education increased as age decreased. For exam-
ple, while the percentage of respondents with no preschool ex-
perience between the ages of 21 and 25 was only 5.7%, the 
corresponding percentage in the 36-41 age group was 64.6%. 
In contrast, 39.8% of the members of the 21-25 age group had 
both kindergarten and other preschool education, compared 
to only 10.3% of the 36-41 age group. As the respondents’ own 
education level decreased, the percentage of those with no ex-
perience increased, while as the education level increased, the 
percentage of those with a kindergarten education (kindergar-
ten education only or both kindergarten and other preschool 
education) increased. Furthermore, lower household incomes 

Table 3. Study subjects by preschool education experience according to age and socioeconomic position indicators

No 
experience

Other preschool 
education only

Kindergarten 
education only

Both kindergarten 
and other preschool 

education
Total (n)

Age (y)

21-25 27 (5.7) 25 (5.3) 233 (49.3) 188 (39.8) 473

26-30 29 (7.8) 27 (7.3) 186 (50.1) 129 (34.8) 371

31-35 171 (29.6) 37 (6.4) 250 (43.3) 120 (20.8) 578

36-41 626 (64.6) 54 (5.6) 189 (19.5) 100 (10.3) 969

Own education

University or higher 233 (22.3) 58 (5.5) 424 (40.5) 331 (31.6) 1046

Junior college or community college education 211 (32.2) 47 (7.2) 257 (39.2) 141 (21.5) 656

High school or less 409 (59.4) 38 (5.5) 177 (25.7) 65 (9.4) 689

Equivalized household income quartiles

Q4 (highest) 157 (26.3) 34 (5.7) 242 (40.5) 165 (27.6) 598

Q3 213 (35.7) 39 (6.5) 201 (33.7) 144 (24.1) 597

Q2 206 (34.5) 39 (6.5) 217 (36.3) 136 (22.7) 598

Q1 (lowest) 277 (46.3) 31 (5.2) 198 (33.1) 92 (15.4) 598

Father's education

College or higher 36 (9.9) 11 (3.0) 157 (43.4) 158 (43.7) 362

High school 227 (24.65) 67 (7.3) 364 (39.5) 263 (28.6) 921

Middle school or less 578 (53.6) 63 (5.8) 324 (30.1) 113 (10.5) 1078

Do not know / refuse to answer 12 (40.0) 2 (6.7) 13 (43.3) 3 (10.0) 30

Mother's education

College or higher 5 (3.7) 5 (3.7) 58 (42.7) 68 (50.0) 136

High school 105 (14.5) 38 (5.2) 322 (44.4) 261 (36.0) 726

Middle school or less 733 (48.7) 99 (6.6) 469 (31.1) 205 (13.6) 1506

Do not know / refuse to answer 10 (43.5) 1 (4.4) 9 (39.1) 3 (13.0) 23

Main breadwinner's occupational class (at age 14)

Non-manual 220 (24.1) 54 (5.9) 364 (39.9) 274 (30.0) 912

Manual 559 (42.4) 79 (6.0) 441 (33.5) 238 (18.1) 1317

No response 74 (45.7) 10 (6.2) 53 (32.7) 25 (15.4) 162

Employment status of the mother at age 3

Working 417 (46.5) 39 (4.4) 301 (33.6) 140 (15.6) 897

Staying at home 436 (29.2) 104 (7.0) 557 (37.3) 397 (26.6) 1494

Values are presented as number (%). 
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were associated with higher percentages of respondents with 
no experience and lower percentages of respondents with both 
kindergarten and other preschool education. In addition, as the 
parent’s education level increased, so did the percentage of re-
spondents with kindergarten education, while respondents 
with parental education being middle school or less showed a 
relatively higher percentage of no experience with preschool 
education. Non-manual parental occupation was associated 
with a higher prevalence of kindergarten education experience. 
In contrast, manual parental occupation was associated with a 
higher prevalence of no preschool education experience. With 
regards to the employment status of the mother at age 3, those 
who responded that their mother stayed at home had a higher 
percentage of kindergarten education experience.

Table 4 presents the changes in the PRs of self-rated poor 
health according to preschool education after adjustments for 

the parental and current SEP indicators. In men, the PR of self-
rated poor health in respondents with both kindergarten and 
other preschool education relative to that of those with no ex-
perience in the baseline model was 0.65 (95% CI, 0.47 to 0.89). 
When the father’s education level and the main breadwinner’s 
occupation were adjusted for, the PR attenuated to 0.75 (95% 
CI, 0.54 to 1.04) and 0.76 (95% CI, 0.55 to 1.05), respectively. 
However, when the employment status of the mother at age 3 
was adjusted for, the change was meagre, with a PR of 0.64 
(95% CI, 0.46 to 0.88). The PR of self-rated poor health in those 
with both kindergarten and other preschool education after 
adjusting for parental SEP indicators was 0.79 (95% CI, 0.52 to 
1.21), while when the respondent’s current SEP was adjusted 
for, the PR was 0.76 (95% CI, 0.55 to 1.05). When all the socio-
economic position indicators were adjusted for, the PR of self-
rated poor health in those with both kindergarten and other 

Table 4. Poor self-rated health by preschool education experiences1 after adjusting for age (baseline model) and other socioeco-
nomic position (SEP) indicators

Other preschool 
education

Kindergarten 
education

Both kindergarten and other 
preschool education

Men

Baseline model (adjusted for age) 1.25 (0.87, 1.79) 0.78 (0.60, 1.00) 0.65 (0.47, 0.89)

Father’s education 1.33 (0.92, 1.93) 0.85 (0.66, 1.10) 0.75 (0.54, 1.04)

Mother’s education 1.28 (0.89, 1.82) 0.82 (0.64, 1.07) 0.71 (0.51, 0.99)

Main breadwinner's occupational class (at age 14) 1.28 (0.90, 1.83) 0.86 (0.67, 1.11) 0.76 (0.55, 1.05)

The employment status of the mother at age 3 1.25 (0.88, 1.79) 0.77 (0.60, 0.99) 0.64 (0.46, 0.88)

All parental SEP indicators2 1.30 (0.85, 1.97) 0.88 (0.65, 1.19) 0.79 (0.52, 1.21)

Household income 1.30 (0.91, 1.87) 0.83 (0.64, 1.07) 0.70 (0.51, 0.98)

Own education level 1.34 (0.94, 1.91) 0.90 (0.70, 1.16) 0.71 (0.52, 0.98)

Current SEP indicators3 1.36 (0.95, 1.95) 0.93 (0.72, 1.20) 0.76 (0.55, 1.05)

All SEP indicators4 1.36 (0.88, 2.10) 0.99 (0.73, 1.33) 0.87 (0.57, 1.34)

Women

Baseline model (adjusted for age) 1.08 (0.74, 1.57) 0.98 (0.77, 1.25) 0.92 (0.70, 1.22)

Father’s education 1.09 (0.75, 1.59) 1.03 (0.80, 1.31) 1.00 (0.75, 1.33)

Mother’s education 1.10 (0.75, 1.60) 1.00 (0.78, 1.28) 0.95 (0.72, 1.26)

Main breadwinner's occupational class (at age 14) 1.10 (0.75, 1.61) 1.01 (0.79, 1.29) 0.97 (0.73, 1.27)

The employment status of the mother at age 3 1.14 (0.78, 1.66) 1.00 (0.78, 1.27) 0.95 (0.72, 1.25)

All parental SEP indicators2 1.12 (0.71, 1.78) 1.02 (0.76, 1.37) 0.98 (0.68, 1.42)

Household income 1.12 (0.77, 1.64) 1.03 (0.81, 1.31) 0.98 (0.75, 1.29)

Own education level 1.12 (0.77, 1.64) 1.01 (0.79, 1.30) 0.98 (0.74, 1.30)

Current SEP indicators3 1.15 (0.79, 1.68) 1.04 (0.82, 1.33) 1.01 (0.76, 1.33)

All SEP indicators4 1.18 (0.75, 1.86) 1.08 (0.80, 1.45) 1.05 (0.73, 1.53)

Values are presented as prevalence ratio (95% confidence interval).
1Reference level: no preschool education experience. 
2�A statistical adjustment was made for the father’s education, the mother’s education, main breadwinner's occupational class (at age 14), and the employment 
status of the mother at age 3.

3A statistical adjustment was made for subjects’ own education level and household income.
4A statistical adjustment was made for all SEP indicators (parental and own).
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preschool education was 0.87 (95% CI, 0.57 to 1.34), which 
was statistically insignificant. A similar tendency was found in 
the PR of self-rated poor health among those with a kinder-
garten education after adjustments for the SEP indicators. In 
contrast, the PR of self-rated poor health in those with other 
preschool education experience tended to be greater than 1, 
and although the PR showed an increasing tendency after ad-
justment for both the parental and current SEP indicators, it 
was statistically insignificant. For women, the PR of self-rated 
poor health according to preschool education experience was 
statistically insignificant. However, similar patterns to those 
observed in men were noted when the parental and current 
SEPs were adjusted for. 

DISCUSSION

In this study, a relationship was found between preschool 
education experience and adulthood self-rated health. This re-
lationship was clearer in men than in women. For men, the 
age-adjusted PR of self-rated poor health among those with 
kindergarten and other preschool education was 0.65 (95% CI, 
0.47 to 0.89) compared to those with no experience. However, 
when parental SEP, which was considered as a confounder in 
this study, was adjusted for, the PR was 0.79 (95% CI, 0.52 to 
1.21), and when current SEP, which was considered as a media-
tor, was additionally adjusted for, the PR became 0.87 (95% CI, 
0.57 to 1.34). Even when the respondents’ current education 
levels were defined based on graduation rather than atten-
dance, the results did not change very much (data not shown). 
This means that the relationship between preschool education 
experience and adulthood self-rated health was largely attrib-
utable to the confounding effect of parental SEP. In addition, 
the results of our analysis show that current SEP played as a 
mediator in the relationship between preschool education ex-
periences and adulthood self-rated health. Lower parental and 
current SEPs were associated with a higher chance that an in-
dividual reported having self-rated poor health (Supplemental 
Table 1). The PR after adjusting for parental SEP can be viewed 
as the total effect size of preschool education on self-rated 
adulthood health. However, due to limitations in sample size, 
no statistically significant results were found.

The relationship between preschool education and self-rated 
adulthood health was more distinct in men than in women. A 
follow-up study of the ABC project also indicated that the dif-
ference in adulthood health indicators between the group with 

childhood education intervention and the group without was 
clearer in men than in women [9]. It has also been reported 
that the relationship between childhood SEP and cause-specif-
ic mortality has different pattern according to gender. [18]. Ad-
ditional research is required to understand the magnitude of 
the influence of preschool education on adulthood health and 
to see if the mechanism differs between men and women.

The self-rated health of respondents with other preschool 
education was poorer than that of those with no experience. 
This pattern was true in both men and women. It is possible 
that in household environments where both parents must en-
gage in economic activity but have limited access to official ed-
ucational institutions like kindergartens for their children, other 
preschool education such as private tutoring would be a alter-
native way to solve the lack of parenting. In addition, according 
to a recent study in South Korea, tutoring that does not consid-
er the child’s developmental status was rather detrimental 
[19,20]. Hence, for children who received only tutoring without 
kindergarten education, the possibility that the tutoring was 
provided in a way that is unhelpful to child development must 
be taken into consideration when interpreting our results. 

Meanwhile, respondents with both kindergarten and other 
preschool education had a lower prevalence of self-rated poor 
health than those with kindergarten education only. This indi-
cates the possibility that the quality of the education provided 
to children who receive both kindergarten and other pre-
school education may be different from that of the education 
offered to children who receive only other preschool educa-
tion. However, the KLIPS did not contain the necessary infor-
mation required to evaluate the quality of other forms of pre-
school education. In our additional analysis (Supplemental Ta-
ble 2) that classified participants into groups with a kindergar-
ten education and without a kindergarten education, the PR 
of self-rated poor health in men in the kindergarten education 
group was 0.70 (95% CI, 0.56 to 0.87) in the age-adjusted 
baseline model. When all the SEPs were adjusted for, the PR 
was 0.84 (95% CI, 0.67 to 1.05). These findings suggest that 
that kindergarten education might have a positive effect on 
adulthood health (Supplemental Table 1).

Parental SEP can be seen as a confounder in the relationship 
between preschool education experience and self-rated 
health. Children from households with a high parental SEP 
were found to be more likely to have preschool education ex-
perience. In addition, parental SEP can affect an individual’s 
self-rated health. According to the results of our analysis, the 
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main breadwinner’s occupation and the father’s education 
level had a relatively higher confounding effect than the other 
indicators. This appeared to be true for both men and women 
(Table 4). The education level of the father, who is generally 
the main breadwinner, is an important SEP indicator regarding 
the household’s level of wealth, which might well affect the 
preschool education experience of a child. Adjusting for the 
employment status of the mother at age 3 did not make much 
difference in the relationship between preschool education 
experience and self-rated health for men. 

Korean women who have completed higher education in the 
past might not appear in a job market after a marriage with a 
man with a high SEP (homogamy). While, it is possible for some 
Korean women to enter into a job market due to difficult 
household economic conditions. In addition, it is also possible 
for women who received higher education to be economically 
active for her social achievements. Since the women analyzed 
in this study who were engaged in economic activity came 
from a variety of social backgrounds, the effect of the maternal 
employment status on the relationship between preschool ed-
ucation experience and self-rated health might have been 
weak. Furthermore, current SEP was a mediator affecting how 
preschool education experience influences adulthood self-rat-
ed health (Figure 1). The mediating effect of the individual’s ed-
ucation and household income, which were used as indicators 
for subjects’ current SEP, was similar for both men and women.

This research is meaningful because, to the best of our 
knowledge, this is the first Asian study to evaluate the rela-
tionship between preschool education experiences and adult-
hood health. Furthermore, it also has the strength of utilizing 
a data source (KLIPS) representative of the overall population. 
However, this study has a few limitations. First, the information 
provided about preschool education experiences in this study 
did not include indicators regarding the quality of the educa-
tion. However, when considering that a kindergarten is an ed-
ucational institution managed by the Primary Education Act/
Children Education Promotion Act, the categorization of pre-
school educational institutions as the main educational group 
would be reasonable. Second, the KLIPS does not contain ob-
jective health data, such as biomedical parameters.

Hence, adulthood health could only be evaluated using self-
rated poor health in this study. Research using more diverse 
and objective adulthood health indicators is required in the 
future. Third, because the individual’s own education level and 
the parental SEPs were collected based on recall, they may not 

be entirely accurate. However, some studies have argued that 
the use of recalled early childhood information tended to 
show a reduced impact of early childhood SEP on future 
health than was found when using historical information in 
life-course studies [21,22]. This suggests that the health effects 
of preschool education experience measured in this study may 
have been underestimated. Fourth, this study did not assess 
the effects of other mediators, such as health behaviors. 

This study examined the relationships between preschool ed-
ucation experiences and self-rated poor health using data from 
the KLIPS. For men, a lower age-adjusted prevalence of self-rat-
ed poor health was found in subjects with kindergarten educa-
tion experience than in subjects without kindergarten educa-
tion. However, the relationship between preschool education 
experience and adulthood health was not statistically signifi-
cant when the parental SEPs were adjusted for. In a situation 
where preschool education is expanding, the implications of re-
search regarding the casual relationship between the quality of 
preschool education and adulthood health are tremendous. 
Subsequent research using objective adulthood health out-
come indicators with sufficient sample sizes and information re-
garding the quality and time of preschool education is required. 
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Supplemental Table 1. Poor self-rated health according to socioeconomic position (SEP) indicators by gender

Univariate 
(age adjusted)

All parental socioeconomic 
position indicators

All own socioeconomic 
position indicators

Overall 
indicators

Men
Parental SEP indicators

Father's education
College or higher 1.00 (reference) 1.00 (reference) 1.00 (reference)
High school 1.37 (0.99, 1.88) 1.27 (0.71, 2.29) 1.24 (0.69, 2.23)
Middle school or less 1.94 (1.42, 2.65) 1.71 (0.90, 3.22) 1.54 (0.81, 2.96)
Do not know / refuse to answer 2.60 (1.32, 5.11) 2.21 (0.95, 5.10) 1.84 (0.81, 4.20)

Mother's education
College or higher 1.00 (reference) 1.00 (reference) 1.00 (reference)
High school 1.21 (0.76, 1.93) 0.89 (0.43, 1.83) 0.86 (0.42, 1.76)
Middle school or less 1.65 (1.05, 2.60) 0.91 (0.41, 1.99) 0.85 (0.39, 1.86)
Do not know / refuse to answer 2.34 (1.04, 5.29) 1.19 (0.44, 3.22) 0.99 (0.34, 2.83)

Father's occupational class (at age 14)
Non-manual 1.00 (reference) 1.00 (Reference) 1.00 (Reference)
Manual 1.72 (1.38, 2.13) 1.52 (1.11, 2.07) 1.46 (1.07, 1.99)
No response 0.98 (0.62, 1.55) 0.89 (0.51, 1.58) 0.85 (0.48, 1.49)

Employment status of the mother at age 3
Working 1.00 (reference) 1.00 (reference) 1.00 (reference))
Staying at home 1.09 (0.89, 1.33) 1.23 (0.96, 1.57) 1.24 (0.98, 1.57)

Current SEP indicators
Own education

University or higher 1.00 (reference) 1.00 (reference) 1.00 (reference)
Junior college or community college education 1.05 (0.81, 1.36) 1.00 (0.77, 1.30) 0.92 (0.66, 1.28)
High school or less 1.83 (1.49, 2.25) 1.74 (1.41, 2.17) 1.50 (1.13, 1.99)

Equivalized household income quartiles
Q4 (highest) 1.00 (reference) 1.00 (reference) 1.00 (reference)
Q3 1.39 (1.05, 1.85) 1.33 (1.00, 1.76) 1.30 (0.91, 1.84)
Q2 1.31 (0.98, 1.75) 1.17 (0.88, 1.57) 1.13 (0.76, 1.66)
Q1 (lowest) 1.49 (1.13, 1.95) 1.29 (0.98, 1.71) 1.21 (0.86, 1.71)

Women
Parental SEP indicators

Father's education
College or higher 1.00 (reference) 1.00 (reference) 1.00 (reference)
High school 1.34 (1.00, 1.79) 1.39 (0.89, 2.16) 1.36 (0.88, 2.12)
Middle school or less 1.40 (1.04, 1.88) 1.48 (0.88, 2.48) 1.39 (0.83, 2.32)
Do not know / refuse to answer 1.28 (0.48, 3.44) 1.30 (0.50, 3.37) 1.09 (0.42, 2.78)

Mother's education
College or higher 1.00 (reference) 1.00 (reference) 1.00 (reference)
High school 1.15 (0.77, 1.73) 0.91 (0.48, 1.75) 0.91 (0.47, 1.77)
Middle school or less 1.21 (0.81, 1.81) 0.81 (0.41, 1.60) 0.81 (0.41, 1.62)
Do not know / refuse to answer 0.64 (0.12, 3.53) 0.44 (0.07, 2.78) 0.43 (0.07, 2.60)

Father's occupational class (at age 14)
Non-manual 1.00 (reference) 1.00 (reference) 1.00 (reference)
Manual 1.16 (0.96, 1.41) 1.08 (0.83, 1.39) 1.04 (0.80, 1.34)
No response 1.23 (0.86, 1.76) 1.19 (0.79, 1.79) 1.14 (0.76, 1.70)

Employment status of the mother at age 3
Working 1.00 (reference) 1.00 (reference) 1.00 (reference))
Staying at home 0.84 (0.71, 1.01) 0.87 (0.69, 1.09) 0.87 (0.69, 1.09)

Current SEP indicators
Own education

University or higher 1.00 (reference) 1.00 (reference) 1.00 (reference)
Junior college or community college education 1.00 (0.80, 1.25) 0.95 (0.76, 1.18) 0.94 (0.71, 1.24)
High school or less 1.24 (1.00, 1.55) 1.11 (0.89, 1.40) 1.09 (0.82, 1.45)

Equivalized household income quartiles
Q4 (highest) 1.00 (reference) 1.00 (reference) 1.00 (reference)
Q3 1.45 (1.11, 1.91) 1.45 (1.10, 1.90) 1.40 (1.01, 1.94)
Q2 1.32 (1.00, 1.75) 1.31 (0.98, 1.74) 1.25 (0.87, 1.79)
Q1 (lowest) 1.70 (1.31, 2.20) 1.64 (1.25, 2.16) 1.60 (1.14, 2.24)

Values are presented as prevalence ratio (95% confidence interval).
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Supplemental Table 2. Poor self-rated health by kindergarten experience1 after adjustment for age (baseline model) and other 
socioeconomic position (SEP) indicators

Kindergarten education

Men

   Baseline model (adjusted for age) 0.70 (0.56, 0.87)

      Father’s education 0.77 (0.61, 0.96)

      Mother’s education 0.75 (0.59, 0.94)

      Main breadwinner's occupational class (at age 14) 0.78 (0.63, 0.98)

      Employment status of the mother at age 3 0.69 (0.55, 0.86)

      All parental SEP indicators2 0.82 (0.66, 1.02)

      Household income 0.83 (0.64, 1.07)

      Own education level 0.74 (0.59, 0.93)

      Current SEP indicators3 0.81 (0.65, 1.02)

      All SEP indicators4 0.84 (0.67, 1.05)

Women

   Baseline model (adjusted for age) 0.94 (0.76, 1.16)

      Father’s education 1.00 (0.80, 1.24)

      Mother’s education 0.96 (0.77, 1.19)

      Main breadwinner's occupational class (at age 14) 0.97 (0.79, 1.20)

      Employment status of the mother at age 3 0.95 (0.77, 1.18)

      All parental SEP indicators2 1.00 (0.80, 1.24)

      Household income 0.99 (0.80, 1.22)

      Own education level 0.98 (0.79, 1.21)

      Current SEP indicators3 1.00 (0.81, 1.24)

      All SEP indicators4 1.04 (0.83, 1.29)

Values are presented as prevalence ratio (95% confidence interval).
1Reference level: no kindergarten experience. 
2�A statistical adjustment was made for the father’s education, the mother’s education, main breadwinner’s occupational class (at age 14), and the employment 
status of the mother at age 3.

3A statistical adjustment was made for subjects’ own education level and household income.
4A statistical adjustment was made for all SEP indicators (parental and own).


